Trigeminal neuralgia is considered one of the worst pains that can affect a human being. The severity of this disabling pain and its relief through successful operative intervention have caused microvascular decompression (MVD) surgery to be recognized as one of the most satisfying operations in neurosurgery.
History
In 1773, John Fothergill was the first to fully describe trigeminal 
Pathogenesis
The pathogenesis of cranial nerve hyperactivity syndromes, such as trigeminal neuralgia, hemifacial spasm, geniculate neuralgia, paroxysmal positional vertigo, and glossopharyngeal neuralgia, has remained elusive. Vascular compression of the respective nerves at the brainstem (neurovascular conflict-peripheral hypothesis) has been proposed as the principal factor involved in the genesis of cranial nerve hyperactivity through demyelination of the root entry/exit zone of the nerve (ephaptic transmission).
However, in some patients, no compressive artery can be found during detailed exploratory posterior fossa surgery. In addition, cadaveric studies have revealed an intimate relationship between the cranial nerves in the posterior fossa and the neighboring vessels, but these cadavers had no history of cranial hyperactivity syndrome before their death. Recently, investigators have implicated other factors (central hypothesis: hyperactivity of the trigeminal and facial nuclei), in addition to peripheral vascular conflict, as causes for the disorder.
The offending vessel is most often the superior cerebellar artery (75%) or the anterior inferior cerebellar artery (10%). In addition, a vein may contribute to the compression (68%), and sometimes it is the only compressing vessel (12%). Because of the lamination pattern of fibers within the nerve root, medial compression tends to cause V2 (the maxillary division) symptoms. Lateral or caudal compression may cause V3 (mandibular division) symptoms, and rarely, cranial compression causes V1 (ophthalmic division) symptoms.
Regardless of the responsible etiology in the pathogenesis of this pain, MVD surgery, through mobilizing the offending vessel or performing a rhizotomy, provides an effective and durable palliative option for symptomatic relief. Although percutaneous procedures offer a less invasive route to the Gasserian ganglion for rhizotomy, posterior fossa exploration offers the only opportunity to identify an offending vessel through a nondestructive procedure with a more lasting result. 
Diagnosis and Evaluation
The diagnosis of trigeminal neuralgia is based nearly entirely on the patient's history. As mentioned above, the character of the pain in trigeminal neuralgia is typically unilateral, episodic, severe, stabbing, shock-like or lancinating, and exacerbated by cutaneous stimuli such as tactile pressure, chewing, brushing, a breeze of air, or shaving.
This character is considered neuralgic in contrast to neuropathic pain: A burning pain associated with numbness. 
Differential Diagnosis
There is an extensive differential diagnosis for facial pain, and Importantly, I question the diagnosis of typical trigeminal neuralgia in patients younger than <40 years. These patients should undergo a careful investigation to exclude over underlying causes for their pain including multiple sclerosis. Furthermore, bilateral trigeminal neuralgia and a history of sinus trauma or surgery should alarm the surgeon regarding the suitability of offering MVD to the patient.
Medical Therapy
The preferred drug for medical treatment of trigeminal neuralgia is carbamazepine, an anticonvulsant medication. It initially provides 100% pain relief for 70% of patients. However, many patients have side effects to this drug, mainly affecting the central nervous system -such as fatigue and poor concentration-and there is a high risk of drug interactions.
The second drug of choice is oxcarbazepine, a keto derivative of carbamazepine that has shown similar efficacy as carbamazepine, but better tolerability and fewer drug interactions. If a patient develops an allergy to these drugs, international recommendations suggest the use of baclofen and lamotrigine.
Indications for Surgery
Despite the use of neuropathic pain medications, some patients' pain becomes refractory and they seek more durable surgical treatment. Acute facial pain is not amenable to MVD, and, in my opinion, the patient's symptoms should at least last 1 year with aggressive medical intervention before surgery is considered. This philosophy is justified since the pain may be short-lived in some patients.
Indications for surgery include, but are not limited to, failure of or adverse side effects from medical treatment.
Patients older than 70 years or with associated prohibitive medical morbidity should seek less invasive percutaneous procedures such as Gasserian ganglion balloon compression, radiofrequency, or glycerol rhizotomy. Radiosurgery is also an option but the chance of pain freedom without medications is less. Younger patients (<40 years) should be carefully evaluated before intervention because disappointing recurrence of pain in this group after any procedure is common.
Atypical pain associated with burning neuropathic, rather than neuralgic pain, is not amenable to MVD surgery, and may actually worsen after surgery. Occasionally patients suffer from both trigeminal neuralgia and hemifacial spam, known as tic convulsif.
Surgical Options
Surgical options for trigeminal neuralgia fall into two categories: 
Preoperative Considerations
Neuralgic pain medications should be continued in the perioperative period and tapered off if the patient remains pain free for 1 week after surgery. I do not routinely monitor brainstem auditory evoked responses during MVD operations aimed at trigeminal neuralgia, but a novice surgeon may use this mode of monitoring during his or her early learning curve. Some patients may suffer from severe acute exacerbation of their trigeminal neuralgia (status trigeminus) and may require urgent surgery due to an inability to eat or drink.
Operative Anatomy
The following images demonstrate the relevant operative anatomy. 
MVD for TRIGEMINAL NEURALGIA
The operative anatomy exposed during MVD surgery is pristine and pleasing to the surgeon. Neurovascular structures are microsurgically handled and preserved in a bloodless dissection field, and this surgery should be associated with minimal side effects. I routinely employ the supralateral cerebellar approach for MVD aimed at trigeminal neuralgia.
Please refer to the chapter on extended retromastoid craniotomy for a detailed description of the approach to the root entry zone of CN V. 
INTRADURAL PROCEDURE
The intradural microsurgery should be executed in a blood less manner. The arachnoid membranes covering the region of neurovascular conflict are often thickened. A lack of adequate visualization and inspection around these membranes may lead to inadequate decompression. Therefore, wide careful opening of these membranes is paramount to allow circumferential visualization of any neurovascular conflict along the CN V entry zone.
The small working space along the shoulder of the nerve covered by the motor roots of CN V can prevent sufficient dissection and exposure, leading to an incomplete decompression. Gentle mobilization of the nerve will allow a thorough circumferential inspection along the medial and anterior aspects of the root entry zone.
It is critical to emphasize that many patients have multiple offending vessels, and identification of one offending vessel does not preclude the search for another one. The root entry zone must be thoroughly and circumferentially inspected before placement of the implant. 
Postoperative Considerations
After surgery, patients are usually admitted to the neuro intensive care unit overnight for observation and then transferred to the regular ward for a couple of days before they can be discharged home.
Special attention should be paid to hemodynamic parameters, neurologic examination, and wound care.
Steroids are administered prophylactically to prevent aseptic meningitis and minimize postoperative nausea and headaches. I do not routinely perform a head CT postoperatively. Preoperative neuralgic pain medications are weaned off starting 1 week after surgery if the patient remains pain free. Occasionally, the benefits of surgery may be delayed, and patients should be informed of this possible delayed effect to avoid early disappointment.
Management of Postoperative Complications
Sensorineural hearing loss is an exceedingly rare complication from MVD surgery for trigeminal neuralgia. This hearing loss should be distinguished from middle ear effusion, which is identified as a sense Teflon granuloma is a relatively under-recognized occurrence and may be causal, so excessive Teflon implantation should be avoided. 
Final Thoughts

Pearls and Pitfalls
Trigeminal neuralgia is characterized by paroxysmal attacks of unilateral, sharp, stabbing facial pain, within one or more divisions of the trigeminal nerve, lasting <1 second to 2 minutes, and precipitated by stimulation of certain trigger zones.
Differential diagnosis of trigeminal neuralgia includes disorders of dentition, temporomandibular joint, and certain headache syndromes. These conditions should be ruled out with an extensive patient history and detailed neurologic examination.
Patients with burning pain, facial numbness, or (only) constant pain without triggering stimuli may be suffering from atypical or neuropathic pain, and not neuralgic facial pain. They may not be candidates for a posterior fossa exploratory operation; judicious patient selection for operative intervention is advised.
Many patients have multiple offending vessels, and identification of one offending vessel does not preclude the search for another one. The root entry zone must be circumferentially inspected before placement of the implant. 
